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Abstract of US 3955995 (A) 

A method of heat treating a preheated, pulverous, raw material consisting of or containing lime, such as 
cement raw meal. By mixing at least part of the preheated raw material intimately with a fuel capable of 
carrying out at least a partial calcination, a suspension of raw material in a combustible gas is provided. 
Upon providing a flow of oxygen-containing gas in contacting relation with the suspension of 
gas/material, at least a partial calcination takes place according to an endothermic process in which 
calcium carbonate is dissociated into calcium oxide and carbon dioxide. A finishing calcination and/or 
other heat treatment may follow the calcination process. When the raw material is cement raw meal, the 
aforesaid finishing heat treatment following the calcination is a sintering by which cement clinker is 
produced according to an exothermic process. A unique calcination plant is disclosed for at least 
partially calcining a preheated pulverous, raw material according to the present method wherein by a 
supply of heat before the material is subjected to a finishing calcination and/or other heat treatment, if 
any, at least a partial calcination may be performed approximately isothermically and at a relatively low 
temperature. 
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C54)t57) l.yCTAHOBKA JXJIH OBJKKrA nO- 
POUJKOOBPA3Horo MATEPHAJIA, npeHMymecT- 
bshho H3BecT£>coAep5Kamero f BKJiio^aioinero 
noflorpeBaTejib,KaMepy KaJibUHHauHH, 
BpaiuaiomyiocH newb, oxnaflHTejiB, Tpy6o- 
npoBo^OJ jvih no^aHH cbipb*, TonJiHBa h 
KHCJiopojico^epjKaraero ra3a, o T ji h - 
^aromancH TeM , hto, c ueJibio 
HHTeHCH(J>HKauHH npouecca o6*tHra, Ka- 
Mepa KaJiBUHHauHH coe^HHeHa c oxjiajjH- 
TeJieM h BbinoJiHeHa b bha@ uiaxTHoro 
cTBOJia c npHNfiiJKaiomeft k HeMy KaMepoft 

CMeUieHHH . 
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2, ycxaHOBKa non.l, oTJiHMa- 
k> m a r c h TeM, ^TO Kawepa cMeiueHHH 
pacnoJioaceHa phaom c HHjKHefl nacTbjo 
KaM.epw KaJibUHHauHH, npH^eM Tpyeonpo- 
BOfl Jinn noxiaMH TonjiHBa pa3MeineH b 
AHHiue, a TpyConpoBOA Run ncaa^n 
cupbH - b cBorje KaMepu cwemeHMH . 

3. y cTaHOBK a no n.l, o t ji h h a- 
w ill d h c h TeM, mto KaMepa cMemeHHH 
pacnojio»eHa b HHwHeft ^acTH KaMepu 
KaJlHUHHaUCHH H BfcjnOJIH€Ha H3 RByx ceK- 

uhh , Me^Ay KOTopbiMH pa3MemeH xpybo- 
npoBOA Ahh noflaMH KHcjiopo;qco.aep)Kame- 
ro ra3a, npH^eM TpySonposo^ ajth no^a- 

ToruiH b a pacnoJio>KeH b xxHHine Kaxfloa 
ceKUHH , a Tpy6onpoBo« jxnn noj^a^H 

CblpbH - B SOKOBHX CTSH K ax KaMepbi K3J\±i~ 
UHHaUHH . 



4. y CTaHOBK a no n.l, oTJiH^ia- 
ro m a h c h TeM, mto KaMepa CMemeHHH 
BanojiHeHa b BHfle T'py6u, Bxoflnmeft c 
o6enx ctopoh b hh)khh)ki ^acTt> KaMepbi 
KaJibUHHauHH , b AHHiue KOTopoft pacnojio- 
)K6 h TpySonpoBOA A-nn noxta^H KHCJIOPO^ 
coflepjKamero ra3a. 

5. y ct aHOBK a no n . 1 , o t ji h h a- 
ro m a h c h TeM, wto KaMepa CMeme hhh 
BunoJitieHa b BH/ae Tpyeu, pacnonoxeH- 
Hofl b xiHHLae KaMepbi KanbUHHauHH h 
OKpymeHHo^ Tpy6onpoBOAOM win no^a^H 
KHCJiopoflcoaepjKaLuero ra3a, BbinonHeH- 
hum b BH#e TaHreHqnaJibHoro naTpy6Ka. 

6. YcTaHOBKa no nn. 3 h 4, o t ji h- 
HafoiuaHCH TeM, hto Tpy&opoBori 
ruin noxja^H KHCJiopo,n.co.aep>Kamero ra3a • 
BbincnHeH c B03M05KHOcibro nepeMemeHHH 
no BbjcoTe. 
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H3o6peTeHHe othochtch k npoMbiui- 

JIGHHOCTH CTpOttMaTepHaJTOB , B ^aCTHOC- 

th k ydaHOBKe BJiH o6)KHra nopoiUKoo6- 
pa3Horo H3BecTBCo^ep>KaLaero MaTepnana 
HanpHMep ueMeHTHoft cupbeBOH CMecH . 5 
Heo6xoflHMoe /xnn npespaiueHHH ne~ 

MeHTHOft CbipteBOft CMeCH B UeMeHTHb'H 

KJiHHKep TenJio o6ta^Ho no/iy^aexcH 3a 
cueT cropaHHH ToruiHBa ? Kotopoe BMec- 
Te c B03,ayxoM jwh Pope hh h noflaeicn a \Q 
KaMepy rope hhh , r\qe o6pa3yioTCH xjjjmo- 
Bbie ra3U. TenJio b ochobhom Hcnonb- 
3yeTCH ajtih npeflBapHTejibHoro HarpeBa - 

H O0*CHFa HCXOflHOK CMeCH. 

H3BecTHa ycTaHoBKa x^jih o6^cnra qe- -j 5 
MeHTHofi cbipbeBoft cMecH , co^epjKatnan 
UHKJioHHbae nojaorpeBaTejiH , KaMepy KaJib- 
UHHauHK, Kyxia no^aeica tohjihbo, CMe- 
uaaHHoe c nbineBH.n.HbiM chipbeM, h B03,rryx 
H3, xoJioAHJiBHKKa , bp aLiiaroiuy 10 ch ne^fa, 
coe^H hgh Hyio ra30X0A0M c KaMepo^ Kanb- 20 
UHHauHH h nocorpeBaxejiHMH [l] 

HeflOCTaTKOM H3BeCTHOH yCTaHOBKH 
HBJIHeTCH TO, 'ITO MaCTH^HUfi 06)KHT B 

'KaMepe Kajii>unHan.HH npoH3 boaht ch npH 
BucoKOH TeMnepaType otxc^hiukx raaoB, ^5 
hto Mo*eT npHBecTH k neperpeBy hc- 
xoflHofi CMecH h Bbi3BaTb Bbujejienne me- 
jio^Hux napes h 'noJiy^eHHe pacruiaBa, 

CBHSaHHOe C OnaCHOCTBK) 06pa30BaHHH 
KOMKOB • 30 
UeJlb H306peTeHHH - HHT6HCH$H KdL|HH 

npouecca o6»Hra. 

IIocTa BJieHHan uejib AocTHraeTcn 
TeM r uto b ycTaHOBKe xuih o6)KHra no- 
pouiKoo6pa3Horo MaTepHana, npeHMymecT- 35 
BeHHo HSBecTbconepacanjero, BKJijoMajcmeft 
no,aorpeBaTejib , KaMepy xanbUHHauHH, 
BpamaiomywcH ne^b, oxJiaRHTent , Tpydo- 
npoBo/Obi fljiH nofla^H cbipbk , TonjiHBa h 



2 

KHcnopoAcoflepacamero ra3a, KaMepa 
KaJibUHHauHH coenHHeHa c oxna^HTeueM 
h BbinoJiHeHa b BH,ne maxTHoro cTBona 
c npHMBiKaKJiaefi k HeMy KaMepoft CMeiueHHa 

npH 3tom KaMepa CMeme hhh pacnoJio- 
)Kena phaom c hh>kh eft ^acTbio KaMepa 
KaxibUHHauHH, npHMeM TpyOonpoBofl nun 
nofla^H TonjiHBa pa3Metnen b jjuwuxe , a 
TpySonpoBoXt ajih nona^H cbipbh - b cbo- 
xxe Kanepy cMeuienHH, 

KpoMe Toro, KaMepa CMeiueHHjj pac- 
noJioaceHa phaom c HH^HeH ^acTbto KaMe- 
pu KaJibUHHauHH h BbinonneHa H3 AByx 
ceKAHH, Meroy kotophmh pa3Mei^eH Tpy- 
"6onpoBOfl «jih no^a^JH KHC^opoflco^ep)Ka- 
mero ra3a, npH^eM TpySonpoBoja xuth 
nofla^n TonjiHBa pacnoJio)KeH b jxu Hiue 
KajKflofi ceKUHH, a Tpy6onpoBofl hjih 
nofla^iH cbipbg - b 6oKoBbix cTeHax Ka- 
Mepbi KaJTBUHHaUHH . 

KciMepa CMeuieHHH BbinoJiKeHa b BHfle 
TpyOa *, BxocHiaeft c oGeHx ctopoh b 

HH*HH)H) MaCTb KaMepbi KaJIbUHHaUHH , 

b AHHiae kotopoh pacnoJio>KeH TpySonpo- 
boa xisiK noaa^H KHCJiopo,ncoAep^<ainero 
ra3a e 

KaMepa CMeuieHHJi Mo>KeT 6biTb xarae 
BbinoJiHena b BH^e Tpy6bi , pacno/to>KeH- 

HOH B JJHHtUe KaMepbi KaJIbUHHaUHH H 

OKpyKSHHofi Tpy6onpoBOAOM ,ujih noiiaMH 
KHCJiopoflcoHepsKamero rasa, BbinoJiHeH- 
HbiM b BH«e TaHreKUHa/ibHoro naTpy6xa, 

TpyeonpoBOA oth noria^EH khcjiopoti-" 
co^ep»amero rasa Bbino^Hen c bosmojk- 
hoctbk) nepeMeuieHHH no BbicoTe, 

Ha $Hr. 1 H3o6pa>KeHa cxeMa ycTa- 

HOBKK #JIH 063KHra ueMeHTHOH CbipbeBOH 

cwecK f Ha $Hr, 2 - KaMepa Ka^bUHHa- 
Uhh c KaMepofi cMeuie hh h j Ha $Kr, 3 - 
2-h BapnaHT BbinoJEHeHHH KaMepbi CMeme- 
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hmh f Ha $Hr. 4 - 3-h BapnaHT Bunon- 
HeHHH KaMepw cMeuieHHH ; . Ha $Hr. 5 - 
pa3pea A- A Ha $Hr, 4; Ha $Hr. 6 - 
4-ft BapHaHT BbinoJiHeHHH Kawepu cMeine- 
hhh; Ha $ht. 7 - 5-ft BapHaHT Bunon- ^ 
HeHHH KaMepta cMeiueHHa; Ha $Hr. 8 - 
6-h BapHaHT BunoJiHeHHH KaMepu CMeuie- 
HHH; Ha <|>Hr. 9 - pa3pe3 E-E Ha <J>Hr.8f 
Ha $Hr. 10 - 7-h . BapHaHT KaMepu CMe- 
uieHHH; Ha <J>Hr. 11 - pa3pe3 *B-B Ha 
4>Hr. 10. 

KaMepa k anbun h aun h (<J>ht. 1) bkjiio- 
uaeT uiaxTHtJH ctboji 1 npHMoyrojiBHoro 
nonepe^Horo ce^eHHH, coen.HHeHHuft c 
V -o6pa.3HOH KaMepoH 2 CMeuieHHH. Ka- 
Mepa 2 CMeuieHHH no/apa3.neJieHa Ha j*Be 15 

C6KUHH | OflHa H3 KOTOPUX *iepe3 OT- 

BepCTHe 3 cBHsaHa c BHy tpshhhm npo- 
cTpaHCT bom uiaxTHoro cTBOJia 1, a jxpy- 
ran - c Tpy6onpOBODOM 4 nJin nona^iH 
H3 uHKJioHa 5 cupbeBoro MaTepHaJia 6, 20 
B flHHiue KaMepbi 2 CMeuieHHH pa3MeuieHu 
Tpy6u turn nofla^H toitjih Ba f o6iae^HHeH- 
Hue b o6tuyro nojiaioiuyK) Tpy6y 7. Jinn 
ycHJie hhh 34>$eKTa nceBfloo*HKeHHH HMe- 
eTCH Tpy6a 8 ahh noaa^H HeropioMero 25 
rasa, HanpHMep aTMOc$epHoro B03jryxa, 
pa3flejreHHaH Ha pnn paBHOMepHO pacno- 
jioJKeHHtix Han. ^HHineM KaMepu Tpy6. 
npH nofla^e TonJiHBa b cupbeBOH MaTe- 
pnan ^adb 9 ero npHBOflHTca b nceB^o- 

OXHtteHHOe COCTOHHHe f B TO BpeMH KaK 

qadb MaTepnaJia ymioTHeHa, *ito npe- 
AOTBpamaeT npoHHKHOBSHHe ra3a b Tpy- 
6onpoBOfl 4 . Menmy ^acTBio 9 MaTepnaAa 
h npocTpaHCTBOM , rne HaxoflHTCH eye- ^ 
neH3HH ra3a h HcxojiHoro MaTepHaJia, 
o6pa3yeTc« nepexojXHan 30Ha 1 5 0 , rae 
MaTepHaJi nponBJineT cBoficTBa TeKy^eft 
xcHflKocTH. Oh nepeTexaeT ^epes kpom- 
Ky 11 h co3flaeT bhxph, Kotopue yHo- 
catch nonHHMaiotUHMCH b ct Bone 1 ra- 40 
30M. KoHTaKT cycneH3HH rasa h hcxoxi- 
Horo MaTepHaJia a noTOKa KHcnoponco- 
ttepacatnero ra3a ocymecTBJineTCH bjiojib 
Boo6pa)KaeMo« rpaHH^Hoft 30Hhi 12-13. 

Ha $Hr. 3 H3o6paxeHa 3hjioh 3MeHeH— 45 
Han ycTaHOBKa • IlpHHUHnHanbHoe ot- 
jiHMHe ee 3aKJiKnaeTCH b tom, mto KaMe- 
pa 2 CMeuieHHH He noflpa3fl«jieHa Ha cex- 
uhh, b pesyjiBTaTe *iero He co3,naeTCH 
yruioTHHiouiHH 3(J><J>eKT. KpoMe toto, jyin 50 
o6)KHra Hcnonb3yeTCH yronfc»Han nbuifa, 
KOTopaa noflaeTcs c noMOWb-w uiHeKOBO- 
ro TpaHcnopiepa 14. 

ycTaHOBKa, H306pajKeHHciH Ha <I>Hr.4 
h 5 cymeciBeHHo oTJiHHaeTCH ot npenu- 55 
nyiuHX. IHaxTHbaft ctboji 1 BHinonHeH c 
Kpy roBHM nonepeMHUM ce^eHHeM. Oh 

CHa6»eH KaMepOH KaJIbUHHHPOBaHHH, . 

o6pasoBaHHOH pacuinpeHHOfl MacTbio 15 
uiaxTHoro CTBOJia 1. ripw stom y3Kaa 60 
h pacmnpe hh an T i a c t h uiaxTHoro ctbo- 
jia 1 coe^HHeHbi ^epe3 KOHHuecKyw So- 
ny 16. KHCJiopoflcojejepxamHH ra3 noaa- 
eTCH no Tpy6e 17. Hcxo^Huitt MaTepnan 
no^aeTCH b uiaxTHuft ctboji 1 b flByx ^5 



OTaMeTpaJTBHo npoTHBonoJioacHux MecTax 
npn noMouiH uhkjiohob 5 no Tpy6onpoBO- " 
flaM 4 . nnocKan BooepaacaeMaH noBepx- 
hoctb 13 BfcinoJiHeHa KOHimecKoft » npH 

HCnOJIb30BaHHH 3TOH yCTaHOBKH rOTO- 

BbJH npojjyKT noJiy^aeTCH oojiee roMO- 
reHHUM. 

H3o6pa)KeHHaH Ha $Hr. 6 ycTaHOBKa 
Taiofcc HMeeT KaMepy KaJIbUHHHPOBaHHH , 
o6pa3yiouiyK)CH pacumpeHHOH ^tacTtio 15, 
pacnoJioHceHHoft Me>?cn.y ctbojiom 1 h 
Tpy6oft 17. OflHaKo MacTH 15 h 17 cbh- 
saHbi Me?icay co6oh KOHH^ecKoft ^acTBio 18 . 
B 3TOM cjiy^ae He HyiHo HcnoJib30BaTb 
nceB^oo*H)KeHHbiii cjioft . HHTe HCHBHoe 
CMeuieHHe TonnHBa c hcxoahum MaTepua- 
jiom npoHcxoflHT b caMHx Tpy6ax ajih 
noflawH HexoflHoro MaTepHaJia. TonJiHBO 
no/JiaioT b Kaww Tpy6y. Ha $Hr. 6 c 
npaBofl ctopohu b Ka^ecTBe npHwepa 
noKa3aH uiHeKOBhjft TpaHcnopTep 14, a c 
jieBon - pafl cHaGxeHHux KJianaHOM Tpy6 
Ann noflaMH TonnHBHoro MacJia hjih ra- 
sa. HeCMOTpH Ha TO, *JTO 3Ta KOHCTpyK- 

uhh npouie onHcaHHux, b Hen nocTHra- 
eTCH HHieHCHBHoe CMeuieHHe ncxoflHoro 
MaTepHaJia c TonJiH bom . 

CycneHSHio TonJiHBa h HcxoflHoro Ma- 
TepnaJia HenpepHBHo pa3rpy»aioT nepe3 
HH«HHe kohu,h Tpy6 4 bhh3 b HanpaBJie- 
hhh noTOKa KHCJiopoj5COJaep>Kautero ra3a, 
KOToptaH noflHHMaeTCH BBepx ^epes ueHTp 

KaMepU KaJIbUHHHPOBaHHH.* H B 3TOM CJiy- 

Mae co3AaioTCH BHxpe bug tiotokh r yna- 
3aHHbje cTpejiKaMH 19. 

OopMa yCTaHOBKH r H3o6paxeHHoit Ha 
$Hr. 7, oTJiHuaeTCH ot npeAbgxytuett TeM, 
hto Tpy 6h flJiH nofla^H HcxoflHoro MaTe- 
pnajia BanoJiHeHbi V -o6pa3HbiMH. TonJiH- 
bo nojianoT no HH^Heft TpyGe 4 h BMecTe 
c ra30M, noflaHHbiM b cxtywae HeoSxo^H- 
mocth ^iepe3 pacnoJiOKeHHbie b caMoft 
HH^Heft To^Ke V -o6pa3HOH Tpy6ha 8 r 
Bbi3tJBaroT nceBflooKH^ce hh e hcxoj^hoto Ma- 
TepHaJia. B BepxHeft uacTn V -ofipasHoft 
Tpy6bi co3flaeTCH 3<3>(J)eKT yiuioTHeHHH • 
B stom cjiynae AocTnraioTCH CJienyioume 
npeHMymecTBa: oco6o xopouiee CMeuieHHe 
MaTepHaJia c TonJiHBOM , a^eKTHBHbift 06- 
aenr npn HH3KOH TeMnepaType, etacTpan 
nona^a MaTepnana no Tpy6e 4 , a Taioxe 

BOSMOXHOCTb yMe H £>Uie HHH BblCOTU ycTaHOB 
KH « 

noKa3aHHan Ha $Hr. 8 h 9 fcopMa 
KaMepu CMeuieHHH oTJiHMaeTcn TeM , mto 
Tpy6a 4 jxna nojaa^H HcxoflHoro MaTe- 
pHaJia pacnoJioateHa BepTHKaJiBHo h no 
ueHTpy bxojiht b jiHHUie KaMepu KaJIB— 
UHHHpoBaHHH r ee pacuiHpeHHyw ^acTB 15. 
Ona oKpysceHa Tpy6on 17 jmn no«a^H 
KHCJiopoflcoj4ep5Kauiero ra3a. BJiaroAapH 
TaHreHUKaJibHOMy pacnoJio^eHHio Tpy6u 17 
co3fiaeTCH cnHpaJieo6pa3Hoe jXBH^ceHHe 
ra3a, co3^aiouiee tot »e 3$<J>eKT, ^to 
h BHxpeBue noTOKH b npeflfawymHX ycTa- 
HOBKax. 
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B ycTaHOBKe, noKa3aHHofi Ha 4>nr.l0 

H 11, B HHJKHeft HaCTH KdMepy KaJlbllH- 

HauKH co3^aeTCH Kojribueo6pa3Hbift khtih- 
mHft. cjioh, Koxopuft HMeeT Tpeyro/ibHoe 
ce^eHHe 6narojxapn kohh^gckoh cbopMe 
HHKHeft MacTH 18 KaMepbi h npoxo^Hmeii 
BBepx BbinycKHoft AGTaJin 20 Tpy6bJ 17, 

3Ta KOHCTpyKUHH OC060 3(J$eKTHBKa ; 

o6ecne^HBaeT 3 4xJ>e kth bhbih h 6bicxpbjK 
o6KHr npH nocTOHH ho hh3koh TeMncpa- 
Type 6ea Ao6aBKH KaKoro-^H6o Heropio- 
Mero ra3a, coAeftcTByiomero nceBnoo)KK~ 
weHHio, c npHMeHenneM nnuib oflHoro 
KOJifcua Tpyb 7 Ann no.na^H xoruiHBa. 
BunycKHafl ,aeTaJib 20 BbinonHeHa xene- , 
CKonHM:ecKoft c bo3MO5khoctb}0 onycKaHHH J5 
Rerarth 20 ynnoTHeHa no oTHoiueHHK) k 
Tpy6e 17 c noMombio non,BH;>KHbix ynJioTHH- 
xejien 21, a no othoiughheo k KaMepe 

KaJIBUHHaUHH - C HOMOtqblO nOUBH^HbJX 

ynJioTHeHHH 22. 20. 

npeHMyuuecTBo Tanoft d>opMbj BbinonHe- 
hhh 3aKJiw^aeTCH B TOM, MTO B peay/ib- 
TaTe " onycKaHHH n,eTaJiH 20 MaxepnaJi 
MO»eT HenpepHBHo nepeieKaTb Hepe3 
npoMKy BbinycKHgfi fleraaiH 20 b noi ok 25 
KHC^opoflcojgepjKaiuero ra3a h nocxynaxb 
B BopoHKy 23, npe,n,CTaBJiHio[nyK) co6oh 
co6HpaTejiBHyio Kawepy. 3?a onepaunn 

fipOH3 BORHTCfl BO BpeM?T OCTaHOBa, KOT- 

xxa Kyci<H ncxojiHoro MaxepHana hjih 39 
nocTopoHHne Tena ocariHJiHCb b ri.BH>Ky- 
tqeMCH CJioe, MaTepnaJi b bopohkg ne 
BJ1HH6T Ha no^a^y KHCJiopOAcoflep^ame- 
fo ra3a, KOTopa^ noflaexcn no 6okoboh 
Tpy6e 24, pacnoJioKeHHofi Han bopohkoh ^ 
23. B BopoHKy 2 3 bxoziht xpySa 2 5 juih ^ 
npoflyBKH MenKosepHHCTbix ^acTHu 06- 
paTHo b KaMepy KaJibUHHauHH. OcTaBLUH- 

eCH B BOPOHKO KyGKH HJTH FIOCTOpOHH H G 

Tejia nocjie oxJia^eHHH otboahich ny- 

XeM OTKpblBaHHH 3aCJ!OHKH 26 . . 40 

y CTaHOBKa #jih o6)KHra nopomKoo6- 
pa3Horo MaTepHana paGoxaex cjie^yiomHM 
o6pa3 0M. 

BepxHKft KOHeu maxTHoro cxEona 1 
coeflntieH c ropH30HTaJibHOH Tpy6oH 2 7, 45 
^iepe3 KOTopyio cycneH3Hio noJiHocTbK) 
HJIH ^aCTHMHO o6pMeHHoro Hcxo,uHoro 
MaTepHana TaHreHunajibHo nponycKaiOT 

B UHKJIOH 28, B KOTOPOM Ta 3 H HCXOfl- 

hbih MaTepnaji oTflejiniox flpyr ox ^pyra 50 
HcxoriHbjH Maxepnaii no xpy6e 2 9 no^a- 
hdt bo Bpamaiomyioc5T ne^b 30 ? b koto- 
pofi oh noABepraeiCR oKOH^axeJibHoMy 
o6?KHry a KoHeu neMH 30 OKpy^eH kosv- 
xom 31. Tlojxo6HiHPi Kowyx 32 pacnoiio- 55 
KeH na npyroM kohu,g ne^n h coe^HHen 
c oxjiaxiHTejieM 33, c h a 6 >k e h hkiM pewex- 
Koft 34 e 

KJiHHKep b oxna^Hxejie oxjiajKflaexcH 
c noMombio noxoKa B03flyxa f nocasaeMo- 60 
fo no xpyee 35. riocne nponycKaHHn 
Hepes cjioh KJiHHKepa Macxb B03rryxa 
nocTynaex b Koxcyx 32, BepxHHH ^acxb 
Koxoporo coeflHHeHa c waxx hhm ctbojiom 
1* 3xa MacT& B03,nyxa npHMenneTCH b ^5 



Ka^ecxBe KHCJiopoACorjeprcainero ra3a 
b KaMepe KaJibUHHauHH . OcxaJibHan 
^acTb BosAyxa nocxynaex b ne^b 30, 
rue oh Hcnoiib3yeTCH b Ka^ecTBe Heo6- 
|xoxiHMoro ajih rope hhh bxophmhoxo eo3- 
flyxa b ropejiKe 36 . 

1 

H3 UHKJioHa 28 ra3 otbojiht qepes 
BepTHKaJibHyw Tpy6y 37, Koxopan bxo- 
miT b uHKjrioH 5 . Ot BepxHen qacxH iihk 
JioHa 5 ra3 no xpy6e 38 nocxynaeT b 
UHKJiOK 39, a 3axeM no xpy6e 40 - k 
BeHTHJiHxopy 41, KOTopbiH co3.naeT pas- 
pe^eHne, b pesyjibTaxe ^ero axMoc$ep- 
HbJH Bosrryx nodynaeT no xpy6e 35 . non, 
nencxBHeM BeHXHnnxopa 4 1 ra3 nocxyna- 
ex e 3-neKTpo^HJibxp 42, o^maexcn h 
yxoflHT b axMoc^epy- -qepe3 xpy6y 4 3. 
McxoziHbiH MaTepnaJi noflaexcn b 3arpy- 
30MHbiH -6yHKep 44 h no xpy6e 4 5 c no- 
MombKJ KJianaHa 46 bxo^hx b xpy6y»38, 
me Bcxynaex b KOHxaKX c ra30BbiM no- 
tokom, b pe3yjibxaxe ^ero MaTepnan Ha- 
rpeBaexcfl h nocxynaex b uhkjioh 39, 
rrj;e OTr^ejineTCH ot ra3a h no Tpy6e 47 
^epes KJianaa 48 nocxynaex b BepXH- 
KajibHyiQ Tpy6y 37, a oxxy^a b t(H k — 
jioh 5. B UHKJioHe 5 ras h Maxepnan 
ox,ueJiHK3XC?i ,upyr ox .npy ra , nocne nero 
ra3 noxiHHMaexcH no xpy6e 38, a Ma- 
TepHaji no xpy6e 4 - b KaMepy 2 cMe- 
ujghhh, r,ne oh o6pa6axbiBaexc3 aHajro- 

FHMHbJM 06pa30M. 

OTxoRHizuie H3 ne^H 30 rasbi Moryx 
6biTb yxH jih 3 HpoBa Hbj . Ecjih xpe6yexcfl 
flonoJi HHxejib Hoe nceB^ooiK^eHne hc- 
xoflHoro MaxepHa/ia , to ^acxb oxxonn- 
U4HX ra30B mo>kho HcnoJibsoBaib jznn 
3xoh uejiH, KaK noKa3aHo ny HKTnpHofi 

JIHHHGH 49, OCTaXOK Fa30B MOJKHO no 

jih hhh 50 nonaxb b BepTHKanbHyio xpy- 
6y 37 HHiHe ro UHKJioHa, jivl6o no jih- 
hhh 51 nponycxHTb ra3bj ^epe3 6aineH~ 
HHH oxJiaxiHxejib 52 no xpy6e 40 ^epes 
3JieKxpoiJ?HJibxp 42 . 

i 

KpoMe xoro, Ha $Hr, 1 nyHKTHpHofi 
jth HHe vi 5 3 noKa3aHo, '-eto wadb ncxoxx- 
Horo MaTepHana mo>kho noziaTb b hhjk- 
Hfoio MacTb tuaxxHoro cxBona 1 , TaK qxo 
3Ta HacTb BMecxe c KHCJioposcon:ep»ca- 
14HM raaoM nepeMemaeTCH BBepx no maxx- 

HOMy CTBOJiy 1„ 

npeHMymecTBo . npextna raeMOH ycxaHOB- 

KH no CpaBHGHHK) C HSBeCTHOH 3 aKJIJO^a- 

excR b tom, mto o6)KHr h npenBapHTejib- 
HbiH HarpeB Maxepnajia npoBo^HxcH He 
c npHMGH e HHeM ropioMHX ra30B Bpam.aio- 
t^eHCH ne^iH, a c npHMGHenneM Harpeio- 
ro axMoc(J)epHoro B03j^yxa h TonJiHBa, 
Koxopoe cr^emn BaioT c hcxo^hum MaxepHa- 
jiom, b pesyjibxaxe ^ero npejtoTBpama- 
gxcr Harpes Hcxox^Horo MaxepHaJia h 
ui7iaKoo6pa30BaHHe f Koxopoe Bexxex k 
3awa3bJBaHHK) ra30Bbix xpaKXoB h yBG/in- 
neHHio aspoOTHaMH^iecKoro conpoTHBJie- 
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